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Abstract of JP60234930 

PURPOSE:To obtain a low-iron high-grade Al alloy by adding Mn to a molten Al alloy to crystallize an 
intermetallic compound contg. iron and by magnetically separating the compound. CONSTITUTION:Mn 
is added to a molten Al alloy, the alloy is kept at a temp, above the crystallization temp, of alpha-AI by 
50-200 deg.C, and it is slowly cooled to a temp, between the crystallization temp, of alpha-AI and a 
temp, above the crystallization temp, by 50 deg.C. Iron in the molten Al alloy is crystallized as an 
intermetallic Al-Fe-Mn-Si compound. The molten Al alloy contg. the crystallized compound is put in a 
magnetic field to separate the compound. Thus, a low-iron high-grade Al alloy is obtd. 
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SPECIFICATION /157* 

1. Title 

Iron Decreasing Method for an Aluminum Alloy 

2 . Claims 

(1) A method composed of the following processes for decreasing iron 
in an aluminum alloy. 

(A) A process of adding manganese into an aluminum alloy and 
maintaining its temperature 50-200° C above that of aluminum alloy's arAl 
crystallization temperature. 

(B) A process of gradually cooling down the aluminum alloy liquid 
from the abovementioned temperature to anywhere from a-Al crystallization 
temperature to 50 EC above that, then maintaining that temperature range 
to crystallize the iron in the aluminum alloy liquid as an Al-Fe-Mn-Si 
type intermetallic compound. 

(C) A process of moving this aluminum alloy liquid with crystallized 
intermetallic compounds through an irregular magnetic field to separate 
the aluminum liquid into one kind [illegible: of liquid] containing many 
intermetallic compounds and one kind [illegible: of liquid] with very 
few intermetallic compounds. 

3 . Detail Explanation of the Invention 
[Field of Technology] 

This invention is related to a method of decreasing iron in an aluminum 
alloy, especially a method of removing iron that is an impurity in an 
aluminum alloy liquid. 

* Numbers in the margin indicate pagination in the foreign text. 
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[Prior Art] 

Iron (Fe) within an aluminum alloy causes bad effects, such as 
lowering its mechanical property, thus 'the lowest possible iron content 
by percentage is considered desirable. This aluminum alloy is created 
from scraps collected from the market, ingots of melted scraps with its 
ingredients adjusted, etc. for recycling. 

Incidentally, scraps, and the like, collected from the market contain 
large amounts of impurities, such as iron, so before recycling, it is 
necessary to decrease the iron, and such, within the aluminum alloy to 
a point where bad effects do not occur. However, until now, there was 
no method to efficiently remove iron from an aluminum alloy, so /158 
aluminum with high purity (low impurity content) was mixed in as a ground 
metal to dilute the impurity content. Therefore, the conventional method 
was expensive, and a method for efficiently producing a high-grade aluminum 
alloy out of a low-grade aluminum alloy with high iron content is in need. 

[Purpose of the Invention] 

This invention was created with the above demands in mind and is 
aimed at turning iron in an aluminum alloy liquid into an intermetallic 
compound, separating iron from the aluminum alloy liquid by using the 
difference in induced currents, and producing a high-grade aluminum alloy 
with low iron content. 

[Structure of the Invention] 

The above purpose, according to this invention, can be accomplished 
with the iron decreasing method for aluminum alloys composed of the 
following processes . 

3 
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(A) A process of adding manganese into an aluminum alloy and 
maintaining its temperature 50-200° Celsius above that of aluminum alloy's 
a-Al crystallization temperature. 

(B) A process of gradually cooling down the aluminum alloy liquid 
from the abovementioned temperature to anywhere from oc-Al crystallization 
temperature to 50 " Celsius above that, then maintaining that temperature 
range to crystallize the iron in the aluminum alloy liquid as an Al-Fe-Mn-Si 
type intermetallic compound. 

(C) A process of moving this aluminum alloy liquid with crystallized 
intermetallic compounds through an irregular magnetic field to separate 
the aluminum liquid into one kind containing many intermetallic compounds 
and one kind with very few intermetallic compounds . 

In this invention, iron is defined as the Al-Fe-Mn-Si type 
intermetallic compound. Therefore, first manganese is added, then a 
temperature 50-200" Celsius above that of the aluminum alloy's or-Al 
crystallization temperature is maintained to completely melt the aluminum 
alloy and the manganese. It is desirable to stir the aluminum alloy liquid 
at this point for uniformity. 

After that, the abovementioned aluminum alloy liquid is gradually 
cooled down to anywhere from the a-Al crystallization temperature to 
50° Celsius above that, then is kept within that temperature range for 
a normal duration, 0.5-1 hour, for example. As a result, an Al-Fe-Mn-Si 
type intermetallic compound containing iron is crystallized in an aluminum 
alloy liquid. 

This aluminum alloy liquid, with intermetallic compound content, 

4 
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is moved through an irregular magnetic field composed from permanent 
magnets, electromagnets, etc. Due to Lenz's law, this causes the aluminum 
alloy liquid and the intermetallic compound to create a difference in 
induced currents and receive a force in a fixed direction, but because 
there is a large amount of aluminum alloy liquid and the intermetallic 
compound amount is small, a relative difference is created causing a 
difference in the amount moved. By separating the aluminum alloy liquid 
containing the moved Al-Fe-Mn-Si type intermetallic compound, a high-grade 
aluminum alloy with low iron content can be produced. 

Note that repeating the above processes can decrease the iron content 
further . 
[Examples] 

Next, implementation examples of this invention are explained while 
referring to drawings. 
(First Implementation Example) 

The first implementation example shows a case using the pail [as 
transliterated; Translator's note: - most likely refers to "bucket"] of 
an aluminum furnace . 

Here, Figure 1 is a partial cross section that shows the spout and 
its location in the aluminum furnace used in the first implementation 
example; Figure 2 is a ground plan that shows the spout and its location 
in the aluminum furnace used in the first implementation example; Figure 
3 is a structural photograph (100-power) of an aluminum alloy that contains 
the intermetallic compound. 
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Within the figures, 1 is the framework of the aluminum furnace with 
fireproof material 2 spread on the interior. Mounted on the spout of 
the aluminum furnace is pail 3 with its tip divided into two by partition 
4. Directly below that tip, first ingot case 5 and second ingot case 
6 are mounted. Also, pail 3 is separated into cooling zone (A) and magnetic 
zone (B) , and in magnetic zone (B) magnet 7, used to separate the 
intermetallic compound, is placed in a manner that puts a force on the 
intermetallic compound in a direction that crosses the flow of aluminum 
alloy liquid 8 at a right angle. 

The decreasing of iron was conducted with this aluminum furnace. / 159 
First, after adding manganese, the aluminum alloy was melted at 800 
°C and maintained at that temperature for 2 hours resulting in the aluminum 
alloy liquid 8 shown in Table 1 shown later. This aluminum alloy liquid 
8 is guided into pail 3. Aluminum alloy liquid 8 in pail 3 is gradually 
cooled down to a temperature approximately 3 0 degrees above the first 
crystallization temperature in cooling zone (A) , then in cooling zone 
(A) , petal-shaped Al-Fe-Mn-Si type intermetallic compound 15, shown in 
Figure 3 , is crystallized to a muddy aluminum alloy liquid 8 . This aluminum 
alloy liquid 8, with its intermetallic compound crystallized, is then 
passed through magnetic zone (B) . During this, due to Lenz's law, a radio 
wave is generated in the aluminum alloy liquid by passing through an 
irregular magnetic field created by magnet 7, creating a force component 
on the aluminum alloy liquid in a horizontal direction from interaction 
with the magnetic field. Due to this, the aluminum alloy liquid is directed 
in the direction of arrow C and falls into first ingot case 5. Meanwhile, 
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aluminum alloy liquid 8, that contains large amount of intermetallic 
compound, is affected only slightly by magnet 7, flows in the direction 
of arrow D, and falls into second ingot case 6. As a. result, the aluminum 
alloy liquid is separated into a low-grade aluminum alloy with concentrated 
iron content and a high-grade aluminum alloy with diluted iron content. 

The above treatment was conducted on the two kinds of aluminum alloy, 
one with high iron content and the other with low iron content, shown 
in Table 1. The results are shown together in Table l. As evident in 
Table 1, the iron is decreased to about half of its original amount in 
the diluted aluminum. 
Table 1 
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Note that the above composition ratios are in percentage by mass. 

Key: a) Raw Material; b) High Iron Content Alloy; c) Low Iron Content 
Alloy; d) Condition; e) Composition; f) Original Liquid; g) Diluted Alloy ,- 
h) Concentrated Alloy; i) Remaining percentage. 
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(Second Implementation Example) 

The second implementation example will be explained while referring 
to Figure 4 . 

In this instance, Figure 4 is a structure outline that shows an outline 
of an iron decreasing system for the aluminum alloy used in the second 
implementation example of this invention. 

in Figure 4, sections and parts practically identical to that of 
the first implementation example will be numbered in the same manner so 
that the explanation can be omitted. 

Where the second implementation example differs from the first 
implementation example is the setting up of cooling room 9 and magnetic 
unit 10 as independent devices and then connecting them to the aluminum 
furnace in series by using conduits 11. 

In other words, in this implementation example, the aluminum alloy 
liquid 8, which has manganese melted at around 800 EC in the aluminum 
furnace, is directed through conduit 11 into cooling room 9 by pump 12. 
In cooling room 9, aluminum alloy liquid 8 is gradually cooled to a preset 
temperature, 20 c Celsius above the first crystallization temperature for 
example, by cooling unit 14 based on the temperature measured by 
thermometer 13 . After it is cooled down, aluminum alloy liquid 8 is 
directed into magnetic unit 10 to be separated into an aluminum alloy 
liquid with a concentrated intermetallic compound and an aluminum alloy 
liquid with a diluted intermetallic compound. 

In the second implementation example, an effect similar to that of 
the first implementation example was obtained. 
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The above are explanations of specific implementation examples of 
this invention, but this invention is not limited to those implementation 
examples and includes various forms of implementation within the scope 
stated in the patent claim. 
[Effect of the Invention] 

As evident in the above, the iron decreasing method for aluminum 
alloys in this invention has an outstanding effect of reducing the iron 
in an aluminum alloy to half of the original liquid's content without 
the conventional method of using high purity aluminum ground metal. 

Also, by repeating the process of this invention, iron can be 
dramatically decreased in an aluminum alloy. 
4. Explanation of Figures 

Figure 1 is a partial cross section that shows the spout /160 
and its location in the aluminum furnace used in the first implementation 
sample of this invention, 

Figure 2 is a ground plan that shows the spout and its vicinity of 
the aluminum furnace used in the first implementation example of this 
invention, 

Figure 3 is a microscopic photograph (100 -power) that shows the 
metallic structure of an aluminum alloy that contains an intermetallic 
compound. 

Figure 4 is a structural outline that shows an outline of an iron 
decreasing system for aluminum alloys used in the second implementation 
example of this invention. 

1 Framework of the aluminum furnace . 
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2 Fireproof material 

3 Pail 

4 Partition 

5 First ingot case 

6 Second ingot case 

7 Magnet 

8 Aluminum alloy liquid 

9 Cooling room 

10 Magnetic unit 

11 Conduits 

12 Pump 

13 Thermometer 

14 Cooling unit 

15 Intermetallic compound 
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Figure 3 
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